Up-regulation of VEGF expression by NGF that enhances reparative angiogenesis during thymic regeneration in adult rat.
Angiogenesis is important for adult tissue regeneration as well as normal development. Vascular endothelial growth factor (VEGF) is a unique potent angiogenic factor, and plays an essential role in regulating angiogenesis during embryonic development, normal tissue growth, and tissue regeneration. Recent evidence shows that nerve growth factor (NGF) also plays a role as an angiogenic regulator as well as a well-known neurotrophic factor. The aim of this study was to investigate whether thymus regeneration accompanies reparative angiogenesis and also to evaluate whether the thymic expression of VEGF is regulated by NGF in vivo and in vitro. Here, we show that high VEGF mRNA and protein levels are concomitant with reparative angiogenesis that occurs dramatically during regeneration following acute involution induced by cyclophosphamide (CY) in the rat thymus. Fluorescent thymus angiography using FITC-dextran showed that thymic regeneration is associated with a much denser capillary network compared with normal control thymus. Furthermore, the expressions of NGF and TrkA were highly increased during thymic regeneration. We also show that NGF mediates thymic epithelial induction of VEGF expression in vitro and in vivo. Taken together, our results suggest that NGF-mediated VEGF up-regulation in thymic epithelial cells may contribute to reparative angiogenesis during thymic regeneration in adult.